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CLAIMS 

1. In a computer including a/ memory for holding a 
sequence of instructions to be executed, logic for accessing 
the instructions in sequence, logic nEor determining for each 
instruction the function to be performed and the effective 
address thereof, and logic for executing each instruction, 
the improvement comprising: 

a) the logic foj^''''~~fex ecu ting instructions 
comprising a plurality of individual elements on a common 
support substrate optimized yto perform certain logical 
sequences employed in execcrcin® instructions; and, 

b) element selectAon/ \ogic means, connected to 
the logic determining the ftrtretion to be performed for each 
instruction for determining /the class of each function and 
for causing the instructiofri to be executed by those said 
elements which perform /those associated said logical 
sequences affecting the ii^struction execution in an optimum 
itianner . 

2. The improvement to a computer of claim I'^herein: 
said element selection logic means includes means 

for accepting dynamic inputs designating changes in ^ifee- 
operating environment of the computer and means for changing 
the ones of said elements which execute each instruction as 
a function of said dynamic inputs whereby instruction 
execution is affected in an optimum manner for the present 
dynamic conditions. 

y 

3. The improvement to a computer of claim 1 wherein: 
said elements comprise individual arithmetic and 

logic units contained on a single central processor unit 
chip. 

/ 

4. The improvement to a computer of claim 1 wherein: 
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said elements comprise individual reduced 
instruction set computers contained on a single central 
processor unit chip. 

5. The improvement to a computer of claim 1 wherein: 
said element selectiory logic means portion for 

causing the instruction to executed by those said 

elements which perform thcyserXassociated said logical 
sequences affecting the instruction execution in an optimum 
manner includes means for transmitting and switching signals 
to said elements optically. / 

/ s- 

6. The improvement to a computer of claim ^j5*^wherein 
said means for transmitting and switching signals to said 
elements optically comprises: 

a) a holographic optical element including a 
holographic reflective surface mounted adjacent and parallel 
to said common support substrate; 

b) a plurality of light source means carried by 
said common support substrate for directing signal-modified 
light beams towards said holographic reflective surface to 
be reflected thereby back towards said common support 
substrate; and, 

c) a plurality of light detecting means carried 
by said common support substrate and operably connected to 
respective ones of said elements to provide electrical 
signals thereto for detecting selected ones of said light 
beams as reflected by said holographic reflective surface 
and for providing associated electrical signals derived from 
said reflected light beams to said elements. 

7. The improvement to a computer of claim .6 and 
additionally comprising: 

means for individually and selectively switching 
said light source means on and off to determine which ones 
of said light detecting means receive said reflected light 



beams whereby the sequence of said elements receiving and 
processing said signals is determined. 

8. The improvement to a computer of claim 6^and 
additionally comprising: 

light modulation means disposed between said light 
source means and said light detecting means for individually 
and selectively blocking and passing said light beams 
whereby the sequence of said elements receiving and 
processing said signals is determined. 

9. The improvement to a computer of claim 8 wherein: 
said light modulation means is disposed adjacent 

said reflective surface of said holographic optical element. 

s- 

10. The improvement to a computer of claim ^ wherein 
said means for optically transmitting and switching signals 
to said elements comprises: 

a) a reconf igurable holographic optical element 
device including a holographic reflective surface mounted 
adjacent and parallel to said common support substrate and 
including light modulation means disposed adjacent said 
holographic reflective surface for selectively blocking and 
passing light beams from reflecting from said holographic 
reflective surface at individual pixel positions thereof; 

b) a plurality of light source means carried by 
said common support substrate for directing signal-modified 
light beams towards said holographic reflective surface to 
be reflected thereby back towards said common support 
substrate; 

c) a plurality of light detecting means carried 
by said common support substrate and operably connected to 
respective ones of said elements to provide electrical 
signals thereto for detecting selected ones of said light 
beams as reflected by said holographic reflective surface 
and for providing associated electrical signals derived from 
said reflected light beams to said elements; and. 
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d) means for switching said light modulation 
means on and off at said individual pixel positions thereof 
to determine which ones of said light detecting means 
receive said reflected light beams whereby the sequence of 
said elements receiving and processing said signals is 
determined , 

11. In a computer including /a memory for holding 
sequence of instructions to be executed, logic for accessing 
the instructions in sequence, logyLc for determining for each 
instruction the function to be yperformed and the effective 
address thereof, and logic for/ executing each instruction, 
the improved method of operatiyftn comprising the steps of: 

a) providing a plwiTa^ity of individual elements 
on a common support substp'^te with each element optimized to 
perform certain logica/1 sfequeiTces employed in executing 
instructions; and for each/ ins^nruct ion , 

b) deter mi A^ng^^tne rttftG-tlon to be performed; 

c) determinimg the class of each function; 

d) causing /the instruction to be executed by 
those elements v/hiati perform the associated logical 
sequences affecting ^he instruction execution in an optimum 

_jnanner . 

12. The method of claim ^l^i and additionally comprising 
the steps of: 

a) accepting dynamic inputs designating changes 

^ cu^ — 

in *tee- operating environment of the computer; and, 

b) changing the ones of the elements which 
execute each instruction as a function of the dynamic inputs 
whereby instruction execution is affected in an optimum 
manner for the present dynamic conditions. 



13. The method of c/aim 11 wherein said step of 
causing the instruction tojoe executed by those the elements 
which perform those ass</oi^^te^ logical sequences affecting 



the instruction execution in/an optimum manner includes the 
step of: /y^ 

optically tran^i^ing and switching signals to 
the elements. 

I 

14. The method of claim ^13' wherein said step of 
optically transmitting and switching signals to the elements 
comprises the steps of: 

a) disposing a holographic optical element 
including a holographic reflective surface adjacent and 
parallel to the common support substrate; 

b) disposing a plurality of light sources on the 
common support substrate for directing signal-modified light 
beams towards the holographic reflective surface to be 
reflected thereby back towards the common support substrate; 

c) disposing a plurality of light detectors on 
the common support substrate and operably connecting them to 
respective ones of the elements to provide electrical 
signals thereto; 

d) selectively switching the light sources on 
and off to determine which ones of the light detector 
receive the reflected light beams; and, 

e) detecting selected ones of the light beams as 
reflected by the holographic reflective surface and 
providing associated electrical signals derived from the 
reflected light beams whereby the sequence of the elements 
receiving and processing the signals is determined. 

y 

15. The method of claim ^^cs wherein said step of 
transmitting and switching signals to the elements optically 
comprises the steps of: 

a) disposing a reconf igurable holographic 
optical element including a holographic reflective surface 
and light modulation means adjacent the holographic 
reflective surface for selectively blocking and passing 
light beams from reflecting from the holographic reflective 



surface at individual pixel positions thereof adjacent and 
parallel to the common support substrate; 

b) disposing a plurality of light sources on the 
common support substrate for directing signal-modified light 
beams towards the holographic reflective surface to be 
reflected thereby back towards the common support substrate; 

c) disposing a plurality of light detectors on 
the common support substrate and operably connecting them to 
respective ones of the elements to provide electrical 
signals thereto; 

d) selectively switching the light modulation 
means on and off at the individual pixel positions thereof 
to determine which ones of the light detecting means receive 
the reflected light beams; and, 

e) detecting selected ones of the light beams as 
reflected by the holographic reflective surface and 
providing associated electrical signals derived from the 
reflected light beams to the associated elements whereby the 
sequence of the elements receiving and processing the 
signals is determined. 



16. A dynamically reconf igurable holographic optip 
element comprising: 

a) a planar holographic optic^Jr^ element 
including a holographic reflective surface; 

b) spatial light modulatLofi means disposed 
adjacent said holographic ref lective^i^urf ace for selectively 
blocking and passing light beam^^rom reflecting from said 
holographic reflective surf acjs^ at individual pixel positions 
thereof; and, 

c) means for switchirig 
modulation means bejferween conditions 
light beams at saifd individual pixe| 




[?aid spatial light 
of blocking and passing 
o^itions thereof. 



17. A /dynamically reconf igurable holographic optical 
element comprising: 
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a) a planar holographic optical element having^ 
holographic reflective surface for reflecting light Ja^ms 
directed thereon in a controlled manner; and, 

b) a spatial light modulator fop/selectively 
blocking and passing light beams at inridividual pixel 
positions thereof disposed ad jacervj:;^^ said holographic 
reflective surface, said spatial li^fit modulator including 
means for switching said spatial l^ght modulator between the 
blocking and passing of light h^ams at said individual pixel 
positions thereof in resporjB^ to contrrolr--s^gnals received at 
an input thereof. 




18. The dyn^ically reconf igurable holographic optical 
element of cla;i^m 17 Wherein: 

s^d spatial light modulator is disposed on said 
holograph^ reflective surface. 



19. A computer comprising: 

a) a memory for jiiolding a sequence of 
instructions to be executed; 

b) logic for accesy&ing said instructions 

sequence; 

c) logic for determining for each said 
instruction the function to pe performed and the effective 
address thereof; 

d) a plurality/ of individual elements on 
common support substrafc^ optimized to perform certain 
logical sequences empl/^y^d ij/ executing said instructions; 
and , 

e) elementsy4«^l4ctiori. logic means connected to 
said logic determining' the function to be performed for each 
said instruction for /determining the class of each function 
and for causing the /instruct ion to be executed by those said 
elements which pferform those associated said logical 
sequences affecti/g the instruction execution in an optimum 
manner . 



TrO". The computer of claim 1^ wherein: 

said element selection logic means includes means 
for accepting dynamic inputs designating changes in ^«fel*«- 
operating environment of the computer and means for changing 
the ones of said elements which execute each instruction as 
a function of said dynamic inputs whereby instruction 
execution is affected in an optimum manner for the present 
dynamic conditions. ^ 

The computer of claim Jr9 wherein: 

said elements comprise individual arithmetic and 
logic units contained on a single central processor unit 
chip. 

The computer of claim ,Jr9f^ where in: 

said elements comprise individual reduced 
instruction set computers contained on a single central 
processor unit chip. 

23. The computer of cVaim 19 wlierein: 

said element se/ection logic means portion for 
causing the ins truct ion,../-<o be executed by those said 
elements which perform/ those associated said logical 
sequences affecting t^Te/iVQS.txua<:t ion execution in an optimum 
manner includes means fix>r transmitting and switching signals 
to said elements optimally. ^ 

2^. The computer of claim .^^fi^ wherein said means for 
transmitting and switching signals to said elements 
optically comprises: 

a) a holographic optical element including a 
holographic reflective surface mounted adjacent and parallel 
to said common support substrate; 

b) a plurality of light source means carried by 
said common support substrate for directing signal-modified 
light beams towards said holographic reflective surface to 
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be reflected thereby back towards said common support 
substrate; and, 

c) a plurality of light detecting means carried 
by said common support substrate and operably connected to 
respective ones of said elements to provide electrical 
signals thereto for detecting selected ones of said light 
beams as reflected by said holographic reflective surface 
and providing associated electrical signals derived from 
said reflected light beams. 

,25^ The computer of claim and additionally 

comprising: 

means for switching said light source means on and 
off to determine which ones of said light detecting means 
receive said reflected light beams whereby the sequence of 
said elements receiving and processing said signals is 
determined. 

2^. The computer of claim 2:^ and additionally 
compr ising : 

light modulation means disposed between said light 
source means and said light detecting means selectively 
blocking and passing said light beams whereby the sequence 
of said elements receiving and processing said signals is 
determined. 

The computer of claim -2^wherein: 

said light modulation means is disposed adjacent 
said reflective surface of said holographic optical element. 

J2:fS'. The computer of claim ,^^3 wherein said means for 
transmitting and switching signals to said elements 
optically comprises: 

a) a reconf igurable holographic optical element 
including a holographic reflective surface mounted adjacent 
and parallel to said common support substrate and light 
modulation means disposed adjacent said holographic 
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reflective surface for selectively blocking and passing 
light beams from reflecting from said holographic reflective 
surface at individual pixel positions thereof; 

b) a plurality of light source means carried by 
said common support substrate for directing signal-modified 
light beams towards said holographic reflective surface to 
be reflected thereby back towards said common support 
substrate; 

c) a plurality of light detecting means carried 
by said common support substrate and operably connected to 
respective ones of said elements to provide electrical 
signals thereto for detecting selected ones of said light 
beams as reflected by said holographic reflective surface 
and providing associated electrical signals derived from 
said reflected light beams to said elements; and, 

d) means for switching said light modulation 
means on and off at said individual pixel positions thereof 
to determine which ones of said light detecting means 
receive said reflected light beams whereby the sequence of 
said elements receiving and processing said signals is 
determined. 

An optically intraconnected computer comprising: 

a) a memory for holding a sequence of 
instructions to be executed; 

b) logic for accessing said instructions in 

sequence ; 

c) logic for determining for each said 
instruction the function to be performed and the effective 
address thereof; 

d) a plurality of individual elements on a 
common support substrate optimized to perform certain 
logical sequences employed in executing said instructions; 
and , 

e) element selection logic means connected to 
said logic determining the function to be performed for each 
said instruction for determining the class of each function 
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and for causing the instruction to be executed by those said 
elements which perform those associated said logical 
sequences affecting the instruction execution in an optimum 
manner, said element selection logic means including means 
for transmitting and switching signals to said elements 
optically comprising, 

el) a holographic optical element including 
a holographic reflective surface mounted adjacent and 
parallel to said common support substrate; 

e2) a plurality of light source means 
carried by said common support substrate for directing 
signal-modified light beams towards said holographic 
reflective surface to be reflected thereby back towards 
said common support substrate; and, 

e3 ) a plurality of light detecting means 
carried by said common support substrate and operably 
connected to respective ones of said elements to 
provide electrical signals thereto for detecting 
selected ones of said light beams as reflected by said 
holographic reflective surface and providing associated 
electrical signals derived from said reflected light 
beams' to said elements. 

^>0^ The optically intraconnected computer of claim Ji:^ 
wherein: 

said element selection logic means additionally 
includes means for accepting dynamic inputs designating 
changes in the operating environment of the optically 
intraconnected computer and means for changing the ones of 
said elements which execute each instruction whereby 
instruction execution is affected in an optimum manner for 
the present dynamic conditions. 

•^f^. The optically intraconnected computer of claim 
wherein: 
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said elements comprise individual arithmetic and 
logic units contained on a single central processor unit 
chip. 

The optically intraconnected computer of claim 23 

wherein: 

said elements comprise individual reduced 
instruction set computers contained on a single central 
processor unit chip. 

33^ The optically intraconnected computer of claim^-^ 
and additionally comprising: 

means for switching said light source means on and 
off to determine which ones of said light detecting means 
received said reflected light beams whereby the sequence of 
said elements receiving and processing said signals is 
determined. 

The optically intraconnected computer of claim ..-29'^' 
and additionally comprising: 

light modulation means disposed between said light 
source means and said light detecting means for selectively 
blocking and passing said light beams whereby the sequence 
of said elements receiving and processing said signals is 
determined. 

^3-5^ The optically intraconnected computer of claim 34^ 
wherein: 

said light modulation means is disposed adjacent 
said reflective surface of said holographic optical element. 

Je^. The optically intraconnected computer of claim 
wherein: 

a) said holographic optical element of said 
means for transmitting and switching signals to said 
elements optically comprises a reconf igurable holographic 
optical element including a holographic reflective surface 



mounted adjacent and parallel to said common support 
substrate and light modulation means disposed adjacent said 
holographic reflective surface for selectively blocking and 
passing light beams from reflecting from said holographic 
reflective surface at individual pixel positions thereof; 
and additionally comprising, 

b) means for switching said light modulation 
means on and off at said individual pixel positions thereof 
to determine which ones of said light detecting means 
receive said reflected light beams whereby the sequence of 
said elements receiving and processing said signals is 
determined. 



